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IN THE CLAIMS 

1 . (currently amended) A light controlling film, the film having a first surface and a 
second surface, comprising: 

a polymerized polymer network, the polymer network varying spatially in a direction 
normal to the first surface, the polymerized polymer network comprising: 
a crosslinked high molecular weight polymeric material; and 
a low molecular weight p o lym e ri c liquid crystal material the crosslinked hiim 
molecular weight polymeric material provided in an amount less than 20% by weight of the 
film, 

wherein the high molecular weight and the low molecular weight form a material 
having cholesteric liquid crystal (CLC) order, the CLC order oriented with respect to the first 
and the second surfaces, the pitch of the CLC order varying non-Iinearly in a direction 
perpendicular to the first surface, and 

wherein light having a first polarization and a broad bandwidthincident on the 
first surface is substantially reflected from the film, and wherein light having a second 
polarization and the broad bandwidth incident on the first surface is not substantially 
reflected from the film, and wherein an electric field impressed in the film controls the 
reflection of light having the first polarization when the electric field has a component in a 
direction normal to the first surface. 

2. (canceled) 
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3. (original) The light controlling film of claim 2, wherein the crosslinked high 
molecular weight polymeric material is less than 15% by weight of the film. 

4. (original) The light controlling film of claim 3, wherein the crosslinked high 
molecular weight polymeric material is less than 10% by weight of the film. 

5. (original) The light controlling film of claim I , further comprising electrically 
conducting material adjacent to the first surface for impressing an electric field in the film, 
the electrically conducting material transmitting the light having the broad bandwidth and the 
first polarization. 

6. (original) The apparatus of claim 5, further comprising a second electrically 
conducting material adjacent to the second surface, wherein a voltage applied between the 
first and the second electrically conducting material impresses an electric field on in the film. 

7. (original) The apparatus of claim 6, wherein the second electrically conducting 
material transmits light having the first bandwidth. 

8. (original) The apparatus of claim 6, wherein the first polarization is a circular 
polarization. 
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9. (original) The apparatus of claim 8, further comprising a transparent quarter 
wave retardation plate in close proximity to the first surface, whereby linearly polarized light 
incident on the transparent quarter wave retardation plate is controllably reflected. 

1 0. (original) The apparatus of claim 5, further comprising a means for applying an 
electric field in the film, the electric field varying spatially over the first surface, whereby 
polarized light is controllably reflected for 

display purposes. 

1 1 . (original) The apparatus of claim 5, further comprising a means for applying an 
electric field in the film, the electric field having a controllable bias field and a controllable 
adjustment field, whereby the reflectivity of polarized light may be substantially changed by 
changing the controllable adjustment field. 

12. (original) The apparatus of claim 5, further comprising optical communication 
means, whereby the light in the optical communication means is controlled. 

13. (original) The apparatus of claim 5, further comprising means for directing light 
on to the first surface, and means for receiving reflected light from the first surface, whereby 
polarized light with a controllable bandwidth produced in the means for receiving reflected 
light. 
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14. (original) The apparatus of claim 5, further comprising laser cavity means, 
whereby the output of the laser cavity means is controlled by the film when the film is used 
as a reflective element in the laser cavity. 

15. (original) The apparatus of claim 5, further comprising a transparent quarter 
wave retardation plate in close proximity to the first surface, whereby linearly polarized light 
incident on the transparent quarter wave retardation plate is controllably reflected. 

1 6. (currently amended) A method of making a light controlling film, the film having a 
first surface and a second surface, comprising: 

applying a mixture of high molecular weight polymeric material in an amount less 
than 20% by weight of the film and low molecular weight p o Jymeri e- liquid crystal material 
on a surface which produces a CLC order in the mixture; and crosslinking the high molecular 
weight polymeric material so that the low molecular weight material significantly diffuses 
throughout the film and remains distributed in a non uniform fashion across the film from the 
first surface to the second surface; 

wherein light having a first polarization and a broad bandwidth 
incident on the first surface is substantially reflected from the film, and wherein light having 
a second polarization and the broad bandwidth incident on the first surface is not 
substantially reflected from the film, and wherein an electric field impressed in the film 
substantially decreases the bandwidth of the reflection of light of the first polarization and 
broad bandwidth. 
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1 7. (original) The method of claim 1 6, wherein the step of crosslinking takes place 
in a time tl long compared to the time t2 in which the low molecular weight material can 
significantly diffuse. 

1 8. (original) The method of claim 1 7, wherein the step of crosslinking takes place 
includes irradiation of the film by low intensity ultraviolet radiation. 

1 9. (original) The method of claim 1 8, wherein the step of crosslinking takes place 
includes irradiation of the film by high intensity ultraviolet radiation having a radiation 
intensity of less than 1 mw/cm2. 

20. (original) The method of claim 1 7, wherein the step of crosslinking takes place 
includes irradiation of the film by high energy electrons where the electron where the 
electron energy deposition varies substantially throughout the film. 

21 . (original) The method of claim 17, wherein the step of crosslinking takes place 
includes irradiation of the film by light which is substantially nonuniformly absorbed 
throughout the film. 

22. (original) The method of claim 1 7, wherein the step of crosslinking takes place 
includes heating the film substantially nonuniformly across the film. 



Page 6 of 9 

PACE 6/9* RCVD AT 1/28/2004 3:47:61 PM pastern Standard Time]* SVR:USPTO-EFXRF-1/5 * DNIS:872930B * CSID:9143459558 * DURATION (mm-ss):03-06 



01/28/200*4 IB: 58 9143459558 



REVEQ 



PAGE 07 



23. (currently amended) A system for controlling EM radiation comprising: 
a substrate; 

a ligh t controlling film of claim 1 a - singl e layer ofm atefiaj-on the substratey4he 
vaateml- for reflecting the electro-magnetic (EM) radiation, the reflected EM radiation being 
polarized, the reflected EM radiation having a broad bandwidth; 

an electric field generator for generating a variable electric field in the layer of 
materk tiight controlling film ; and 

a controller for controlling the electric field generator; 

whereby the controller controls the electric field generator to generate a field in the 
light controlling film layer of m ate rial and whereby the reflected EM radiation changes in 
response to the change of the electric field. 

24. (Canceled) 

25. (currently amended) The light contro ll ing fihn sw^liah4eH^leet4ve-pelariz-ef- of 
claim 24~j_in combination with an additional light contro llin g filma wit eh oble refl ecti ve 
pol ari z e r reflecting the opposite polarization, whereby the bandwidth of both polarizations of 
light reflected from the combination is very broad, and whereby the reflectivity of light in the 
broad bandwidth may be controlled by the electric field. 
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J 26. (currently amended) The switeimWe^^ 
reflecting visible light in combination with a broad band infra-red reflecting and visible 
transmitting component, whereby visible light may be controllably transmitted and infra-red 
light may be reflected. 



27. (currently amended) The ofdaim 25 COntroIlaWy 

reflecting visible light in combination with a lifihtomt^^ 

eemfemaWof claim ^controllably reflecting infra-red light, whereby visible light may 
be controllably transmitted and infra-red light may be controllably transmitted. 



28-79. (Canceled) 
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